Phenylbutyrate decreases type I collagen production in human lung fibroblasts.
Fibrotic lung diseases are characterized by excess extracellular matrix production, in particular type I collagen. Phenylbutyrate (PB) is a non-toxic pharmacological compound that functions as a weak histone deacetylase inhibitor. In hepatic stellate cells, the synthesis of type I collagen expression is decreased by inhibiting histone acetylation. Our studies examined the regulation of type I collagen by PB in human lung fibroblasts. We found that PB decreases basal and transforming growth factor-beta-stimulated alpha1(I) collagen mRNA and protein levels. Northern blot analyses demonstrated that PB decreases steady-state alpha1(I) collagen mRNA levels by 78% without significantly changing the stability of the mRNA transcript. PB stimulates cAMP production and increases the acetylation of histone H4, but does not affect the activity of two transforming growth factor-beta (TGF-beta)-responsive luciferase reporter constructs. These data suggest that PB regulates type I collagen expression in human lung fibroblasts by mechanisms that include cAMP production and histone acetylation. PB may have therapeutic use in fibrotic lung diseases.